Certain mammalian cell lines (4, 7, 10, 15) are unable to support the growth of an infecting influenza virus, as judged by the lack of production of infectious progeny. The virus must enter these cells as the synthesis of virus-specified macromolecules has been demonstrated (7, 10, 15) . Thus, the nonpermissive state cannot be attributed to the lack of appropriate cell surface receptor sites.
To elucidate the nature of the intracellular block in an abortive infection, I have chosen to study the infection of L cells with influenza virus. Evidence has been obtained (7) that some virus proteins are synthesized in L cells infected with influenza virus, but it has not been shown whether this synthesis includes all the proteins now known to occur in productively infected cells.
The fact that at least some vir,s proteins are made during abortive infection implies that at least some virus mRNA synthesis must also occur. It is important to ask whether all species of influenza virus RNA are found in abortively infected cells, particularly since control of transcription has recently been demonstrated in productively infected cells (la) . Ghandi et al. (7) have reported that RNA pulse-labeled in the presence of actinomycin D during abortive infection of L cells has a very similar electrophoretic profile to that synthesized during productive infection of chick cells. However, it is now well established (1, 13) 14) , were used. Stocks of both viruses were prepared by growth in embryonated eggs and purified as previously described (8) .
Preparation of 32P-labeled virus. '2P-labeled FPV/BEL was prepared essentially according to the method devised by Stephenson and Dimmock (14) .
Twelve-day-old de-embryonated eggs were prepared as described by Bernkopf (3) . Standard medium (6) was added, and each egg was inoculated with 0.1 ml of FPV/BEL virus containing approximately 104 PFU.
The open end of the egg was sealed with aluminium foil and wax. Eggs were labeled from the start of incubation with 500 gCi of siP and incubated in a roller drum overnight at 37 C. Medium from the eggs was clarified by centrifugation at 1,500 x g for 10 min at 4 C, and then virus was precipitated by stirring at 4 C for 30 min in 60% saturated ammonium sulfate in phosphate-buffered Earle saline. After centrifugation at 18,000 x g for 30 min, the viral pellet was resuspended in 4 ml of phosphate-buffered salineCa/Mg (phosphate-buffered saline containing 0.5 mM CaCl, and 0.5 mM MgClJ. The suspension was loaded onto a 60-ml 15 to 45% linear sucrose gradient containing 0.1% bovine serum albumin and centrifuged at 60,000 x g for 1 h.at 20 C. The gradient was fractionated into 2-ml aliquots and assayed for hemagglutination and total radioactivity. Where these 311 activities formed a coincident peak (normally half-way down the gradient), these fractions were pooled. The virus was precipitated with ammonium sulfate as before, resuspended in phosphate-buffered salineCa/Mg, and dialyzed overnight at 4 C against the same buffer solution.
Cells. Primary chicken embryo cells were prepared and cultured as described elsewhere (11 This involves infecting cells with virus containing radioactively labeled RNA and subsequently extracting total intracellular RNA. As more of the genome is transcribed into cRNA, more of the input radioactivity can be made RNase resistant by annealing the RNA extracts. Thus, if the entire genome is transcribed, it is theoretically possible to convert 100% of the input counts into an RNase-resistant form.
Purified RNA preparations extracted from chick cells at various times after infection with 32P-labeled virus were annealed as described above. The RNase resistance of the 32p radioactivity after annealing is shown in Fig. 1 as a function of time postinfection.
A maximum of about 70% of the input genome can be made RNase resistant by annealing the sample prepared at 2 h postinfection. Subsequently, the amount of annealing obtained decreased with time.
An identical experiment was performed on L cells infected with 32P-labeled virus, and the results are shown in Fig. 2 . RNase resistance rose more slowly than in chick cells and reached a maximum at 4 h postinfection. The time of maximum annealing varied between experiments, but the RNase resistance always rose more slowly and reached a maximum later than in chick cells. The level of maximum annealing attained with L cells was very similar to that obtained with chick cells.
Virus RNA synthesis in infected cells. If radioactive uridine is added to cells infected with virus, both cellular and viral RNA will be labeled. Labeled RNA which is specified by the virus can be identified by annealing procedures. Thus, labeled virus cRNA can be detected by its Small amounts of cRNA can be detected in L cells in the presence of a large excess of labeled cellular RNA.
The proportion of cRNA is similar to that found in productively infected chick cells and shows a similar decrease at later times postinfection.
Having established the presence of cRNA in L cells, annealing methods can be used to identify intracellular virion RNA by self-annealing in the absence of added virion RNA. This procedure will only produce RNase-resistant material if virion RNA is present in the cells. Cellular RNA will not self-anneal, as transcription is asymmetric within any gene.
The self-annealing of RNA extracted from L cells at various times postinfection is shown in Table 3 . The equivalent data from chick cells are included for comparison. The RNase resistance of the L-cell sample was always less than 1%, whereas a maximum value of 15% was found in infected chick cells. Figure 2 shows that a maximum of about 65% of the infecting genome can be made RNase resistant on annealing, so that transcription of at least this proportion of the genome has occurred. However, comparison of the data obtained in the two cell types ( Fig. 1 and 2) shows that the rate of transcription is apparently decreased in L cells. This may result from either a decreased rate of synthesis or an increased rate of degradation of cRNA. The reduced rate of transcription accounts for the reduced rate of protein synthesis observed in L cells (7) .
In one important respect Fig. 1 
